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(54) FRONT LIGHT INTEGRATED TOUCH PANEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable a front light 
integrated touch panel uniformly illuminate a reflection type 
liquid crystal display without impairing the portability of a 
portable type electronic apparatus by successively 
laminating the reflection type liquid crystal display, a 
specific front light, and a transparent touch panel on a 
reflection plate. 

SOLUTION: The reflection type display 5, the front liquid 15 
consisting of a light transmission plate 3 and a light source 
4 and the transparent touch panel 14 are successively 
laminated on the reflection plate 6. The front light 
integrated touch panel of this case is formed by 
successively laminating the reflection type display 5, the 
front light 15 consisting of the transparent light 
transmission plate 3 of 0.3 to 2.0 mm in thickness and the 
light source 4 arranged at its end face and the transparent 
touch panel 14 on the reflection plate 6. The front light 
integrated touch panel is applied to cordless telephone sets, 
portable telephones, desk-top calculators, sub-note 

personal computers, personal digital assistants(PDA), digital cameras, video cameras, etc. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The front light one apparatus touch panel characterized by carrying out the laminating of 
the front light which consists of a reflective mold liquid crystal display and the light source 
transparent and arranged at a light guide plate with a thickness of 0.3-2.0mm and its end face, and 
the transparence touch panel one by one on a reflecting plate. 

[Claim 2] The front light one apparatus touch panel which the laminating of the front light which 
consists of the light source transparent and arranged with the reflective mold liquid crystal display 
at a light guide plate with a thickness of 0.3-2.0mm and its end face, and the transparence touch 
panel of a resistance film method is carried out one by one on a reflecting plate, and is 
characterized by sticking the upper part of a front light, and the lower part of a transparence touch 
panel through a transparence resin layer. 

[Claim 3] The front light one apparatus touch panel which the laminating of the front light which 
consists of the light source transparent and arranged with the reflective mold liquid crystal display 
at a light guide plate with a thickness of 0.3-2.0mm and its end face, and the film type resistance 
film method transparence touch panel is carried out one by one on a reflecting plate, and is 
characterized by sticking the upper part of a front light, and the lower part of a transparence touch 
panel through a transparence resin layer. 

[Claim 4] The front light one apparatus touch panel according to claim 1 to 3 in which 60% or less of 
a detailed polygon or a circular dot gradation pattern is formed [ dot size ] for the rate of surface 
ratio by 200 micrometers or less in the ink in which a light guide plate uses the transparence or the 
translucent resin of a high refractive index as a principal component rather than a light guide plate in 
the field of one [ at least ] of these. 

[Claim 5] The front light one apparatus touch panel according to claim 1 to 3 in which 60% or less of 
a detailed polygon or a circular dot gradation pattern is formed [ dot size ] for the rate of surface 
ratio by 200 micrometers or less in the ink containing the pigment with which a light guide plate 
uses the transparence or the translucent resin of a high refractive index as a principal component, 
and has optical diffusibility rather than a light guide plate in the field of one [ at least ] of these. 
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[Claim 6] The front light one apparatus touch panel according to claim 1 to 3 with which a light 
guide plate is formed in the field of one [ at least ] of these in the transparence or the translucent 
resin layer of a high refractive index rather than a light guide plate. 

[Claim 7] The front light one apparatus touch panel according to claim 1 to 6 with which a crimp 
configuration with a light guide plate detailed to the field of one [ at least ] of these is formed. 
[Claim 8] The front light one apparatus touch panel according to claim 1 to 6 with which a light 
guide plate is formed in the field of one [ at least ] of these, and two or more prism with a pitch [ of 
30-500 micrometers ] and a width of face of 30-100 micrometers is formed in the input end face of 
a light guide plate, and parallel at the reflective mold liquid crystal display side side of a light guide 
plate. 



[Translation done.] 
* NOTICES * 

JP0 and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a front light one apparatus touch panel. The front 
light one apparatus touch panel of this invention is especially suitable as a front light one apparatus 
touch panel which carries the touch panel in pocket mold electronic equipment equipped with 
reflective mold liquid crystal displays, such as a cordless telephone machine, a portable telephone, a 
calculator, a subnote PC, PDA (Personal Digital Assistant), a digital camera, a video camera, and 
business-use communication equipment, etc. 
[0002] 

[Description of the Prior Art] From the former, small lightweight pocket mold electronic equipment 
equipped with the liquid crystal display section is developed and produced commercially. A back light 
is required for the transparency mold liquid crystal display used for the liquid crystal display section, 
and it is using dc-batteries, such as a dry cell and a battery charger, as the power source in pocket 
mold electronic equipment. As for a subnote PC, PDA, a digital camera, etc., color display is 
especially demanded, since it is necessary to use the back light with which brightness makes a high 
cold cathode tube the light source, the power consumption of a back light becomes large and the 
drive time amount of a dc-battery is spoiled remarkably. 

[0003] Then, in order to lower power consumption in pocket mold electronic equipment, using the 
reflective mold liquid crystal display which does not need a back light is examined, and it is produced 
commercially. In addition to the point that power consumption is small, the reflective mold liquid 
crystal display fits pocket mold electronic equipment by not using a back light also in that it excels 
in the visibility under outdoor daylight in use on the outdoors. 

[0004] However, in order to use a reflective mold liquid crystal display in the environments where 
sufficient outdoor daylight is not obtained, such as indoor and Nighttime, it is necessary to illuminate 
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a reflective mold liquid crystal display from a side front. Then, the lighting system (front light) which 
located the light source above the reflective mold liquid crystal display is proposed. 
[0005] For example, the thing of attaching a lighting system in the stanchion in which a part for a 
covering device and receipt of a reflective mold liquid crystal display are possible is proposed. As a 
lighting system, there are some to which the light sources, such as a cold cathode tube, an electric 
bulb, and LED, light directly a reflective mold liquid crystal display. Moreover, the resin plate which 
has an optical diffusibility function, a film, or a resin plate and a film with the condensing 
reproductive function are arranged in the front face of these light sources, and there are some 
which are illuminated indirectly. 
[0006] 

[Problem(s) to be Solved by the Invention] However, a lid becomes thick and the lighting system 
which attached the illuminant in a part for the covering device of a reflective mold liquid crystal 
display spoils the portability of pocket mold electronic equipment. Moreover, the lid of a reflective 
mold liquid crystal display is for originally protecting a reflective mold liquid crystal display from the 
impact from the outside, and it is not desirable to arrange a weak emitter against an impact at a part 
for a covering device. 

[0007] Moreover, the lighting system attached in the stanchion has a possibility of damaging a 
stanchion and the light source by unprepared handling, at the time of use, and since a receipt device 
is required at the time of un-using it, a configuration becomes complicated. 

[0008] Therefore, this invention cancels the above troubles and aims at offering the front light one 
apparatus touch panel which can illuminate a reflective mold liquid crystal display to homogeneity, 
without spoiling the portability of pocket mold electronic equipment 
[0009] 

[Means for Solving the Problem] The front light one apparatus touch panel of this invention was 
constituted as follows, in order to attain the above purpose. 

[0010] That is, on the reflecting plate, the front light one apparatus touch panel of this invention 
was constituted so that the laminating of the front light which consists of the light source 
transparent and arranged with the reflective mold liquid crystal display at a light guide plate with a 
thickness of 0.3~2.0mm and its end face, and the transparence touch panel might be carried out one 
by one. 

[0011] Moreover, on a reflecting plate, the laminating of the front light which consists of the light 
source transparent and arranged with the reflective mold liquid crystal display at a light guide plate 
with a thickness of 0.3-2.0mm and its end face, and the transparence touch panel of a resistance 
film method is carried out one by one, and you may constitute so that the upper part of a front light 
and the lower part of a transparence touch panel may be stuck through a transparence resin layer. 
[0012] Moreover, on a reflecting plate, the laminating of the front light which consists of the light 
source transparent and arranged with the reflective mold liquid crystal display at a light guide plate 
with a thickness of 0.3-2.0mm and its end face, and the film type resistance film method 
transparence touch panel is carried out one by one, and you may constitute so that the upper part 
of a front light and the lower part of a transparence touch panel may be stuck through a 
transparence resin layer. 

[0013] Moreover, it may set to the above-mentioned invention, and in the ink in which a light guide 
plate uses the transparence or the translucent resin of a high refractive index as a principal 
component rather than a light guide plate in the field of one [ at least ] of these, dot size may 
consist of 200 micrometers or less so that 60% or less of a detailed polygon or a circular dot 
gradation pattern may be formed for the rate of surface ratio. 

[0014] Moreover, it may set to the above-mentioned invention, and in the ink containing the pigment 
with which a light guide plate uses the transparence or the translucent resin of a high refractive 
index as a principal component, and has optical diffusibility rather than a light guide plate in the field 
of one [ at least ] of these, dot size may consist of 200 micrometers or less so that 60% or less of a 
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detailed polygon or a circular dot gradation pattern may be formed for the rate of surface ratio. 
[0015] Moreover, it may set to the above-mentioned invention, and a light guide plate may 
constitute so that it may be formed in the field of one [ at least ] of these in the transparence or 
the translucent resin layer of a high refractive index rather than a light guide plate. 
[0016] Moreover, in the above-mentioned invention, you may constitute so that a crimp 
configuration with a light guide plate detailed to the field of one [ at least ] of these may be formed. 
[0017] Moreover, in the above-mentioned invention, you may constitute so that a light guide plate 
may be formed in the field of one [ at least ] of these and two or more prism with a pitch [ of 30- 
500 micrometers ] and a width of face of 30-100 micrometers may be formed in the input end face 
of a light guide plate, and parallel at the reflective mold liquid crystal display side side of a light guide 
plate. 
[0018] 

[Embodiment of the Invention] The gestalt of implementation of this invention is explained in detail, 
referring to a drawing. 

[0019] Drawing 1 is the sectional view showing one example of the front light one apparatus touch 
panel of this invention. D rawin g 2 is the perspective view showing one example of the pocket mold 
electronic equipment incorporating the front light one apparatus touch panel of this invention. 
prawing_3 is the perspective view showing other examples of the pocket mold electronic equipment 
incorporating the front light one apparatus touch panel of this invention. Drawin g 4 -7 are the 
sectional view showing other examples of the front light one apparatus touch panel of this invention. 
Drawing 8 -12 are the sectional view showing one example of the configuration of the front light 
used for this invention, the inside of drawing, and 1 — pocket mold electronic equipment and 2 — 
the lighting system for reflective mold liquid crystal displays, and 3 — a light guide plate and 4 — 
the light source and 5 — a reflective mold liquid crystal display and 6 — a reflecting plate and 7 — 
the liquid crystal display section and 8 — an optical diffusion layer and 9 — for a lower electrode 
plate and 12, as for a base material and 14, a transparence resin layer and 13 are [ an up electrode 
plate and 10 / a spacer and 1 1 / a transparence touch panel and 15 ] front lights. 
[0020] The front light one apparatus touch panel of this invention is as transparent as the reflective 
mold liquid crystal display 5 on a reflecting plate 6, and the laminating of the front light 15 which 
consists of a light guide plate 3 with a thickness of 0.3-2.0mm and the light source 4 arranged at 
that end face, and the transparence touch panel 14 is carried out one by one. (Refer to drawing 1 ) . 

[0021] A front light one apparatus touch panel is applied to the pocket mold electronic equipment 1 
equipped with the reflective mold liquid crystal display 5 and the transparence touch panel 14, such 
as a cordless telephone machine, a portable telephone, a calculator, a subnote PC, PDA (Personal 
Digital Assistant), a digital camera, a video camera, and business-use communication equipment, 
( drawing 2 - 3 reference). 

[0022] The perspective view of an example of the pocket mold electronic equipment 1 is shown in 
drawing 2 . The pocket mold electronic equipment 1 realizes an input function with the transparence 
touch panel 14 which is the pen input device installed in the display topmost part. The pocket mold 
electronic equipment 1 shown in draw ing 3 was equipped with the keyboard as an input device, and 
also equips the screen with the transparence touch panel 14 as an input device. 

[0023] It is good to use what is called a resistance film method as a transparence touch panel 14. A 
resistance film method has the structure which carried out the laminating of the lower electrode 
plate 1 1 which consists of insulating substrates which formed the lower electrode which consists of 
transparence electric-conduction film, and the dot-like spacer in the front face, such as a glass 
plate and a film, and the up electrode plate 9 which consist of insulating substrates, such as the film 
which prepared the up electrode which consists of transparence electric-conduction film, and 
contact two electrodes, make it flow electrically, and it can input by pressing a part of panel front 
face from an input screen side. Moreover, the transparence touch panel 14 can also apply a 
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capacitive sensing method and an optical method. 

[0024] A front light one apparatus touch panel is good to constitute combining the front light 15 
which consists of the reflecting plate 6 which reflects outdoor daylight and the light from a front 
light 15, a reflective mold liquid crystal display 5, and a light guide plate 3 and the light source 4, and 
the transparence touch panel 14 (refer to drawing 4 ). 

[0025] Moreover, the lower electrode plate 1 1 of the transparence touch panel 14 is good also as 
the same film with an electrode as the up electrode plate 9 (refer to drawing 5 ). This method is 
called a film type, and can be lightweight-ized by using a film for a lower electrode instead of glass, 
and has the features that the transparence touch panel 14 cannot break easily. The transparence 
resin plate which consists of transparence resin, such as acrylic resin and polycarbonate resin, as a 
base material 13 is stuck on the lower electrode plate 1 1 bottom, and the film type transparence 
touch panel 14 usually uses it for it in order to give rigidity to transparence touch panel 14 self. 
[0026] Moreover, the transparence touch panel 14 and front light 15 of a configuration of that 
drawing 4 showed may be stuck through the transparence resin layers 12, such as a transparence 
binder and transparence gel, (refer to drawing 6 ). Thus, by constituting, the air space which existed 
between the transparence touch panel 14 and the front light 15 can be excluded. Since a difference 
is between the refractive index (1.0) of air, and the refractive index (1.4-1.7) of glass or 
transparence resin, permeability will become low if an air space exists between the lower electrode 
plate 1 1 and a light guide plate 3. Therefore, permeability can be raised by constituting a light guide 
plate 3 and the transparence touch panel 14 by the transparence resin layer 12, so that a lamination 
air space may not be minded. 

[0027] Moreover, when the film type transparence touch panel 14 is used, a support plate is omitted 
and it may stick through the transparence resin layer 12 to a front light 15 (refer to drawing 7 ). 
With this configuration, improvement in permeability can be aimed at by using together the base 
material 13 of the lower electrode plate 11 of the transparence touch panel 14 with the light guide 
plate 3 of a front light 15, and removing the air space between a base material 13 and a light guide 
plate 3. Since the film type transparence touch panel 14 is having flexible structure, it can perform 
easily lamination processing with the transparence touch panel 14 and a light guide plate 3. 
[0028] In the reflective mold liquid crystal display 5, from the topmost transparence touch panel 14 
side, the light guide plate 3 and the reflective mold liquid crystal display 5 of a front light 15 are 
passed, and it is reflected by the reflecting plate 6, and outdoor daylight passes again with the 
reflective mold liquid crystal display 5, a light guide plate 3, and the transparence touch panel 14, 
and outgoing radiation is carried out. In order that the path of outdoor daylight may pass each part 
article of a display twice, transmission becomes [ a transparency mold liquid crystal display ], and 
becomes low. Therefore, it is important to exclude an air space and two-layer [ of a base material 
1 3 ], when aiming at improvement in permeability. Especially, since the difference of a refractive 
index is large as compared with a light guide plate 3 or the transparence resin layer 12. the loss of 
an air space by reflection of the interface of an air space and other layers is large. Therefore, that 
an air space is omissible has big effect on permeability. 
[0029] Next, a front light 15 is explained. 

[0030] Since a light guide plate 3 is arranged in piles on the reflective mold liquid crystal display 5, a 
light guide plate 3 has sufficient light transmission nature, and it is required that the visibility of a 
liquid crystal display should not be barred. 

[0031] It is good to use the thing of the shape of sheet metal which consists of transparence resin 
as a light guide plate 3. As transparence resin, acrylonitrile styrene copolymer resin excellent in 
transparency and light guide nature, cellulose-acetobutyrate resin, cellulose propionate resin, poly 
methyl pentene resin, polycarbonate resin, polystyrene resin, polyester resin, etc. can be used. 
[0032] In this invention, since the transparence touch panel 14 is in the upper part, if distance with 
the 5th page of a reflective mold liquid crystal display and transparence touch panel 14 input screen 
is too large, parallax will arise, and a display position and an input location will shift. Then, distance 
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with the 5th page of a reflective mold liquid crystal display and the input screen of the transparence 
touch panel 14 is maintainable to 3.0mm or less by making thickness of a light guide plate 3 thin to 
0.3-2.0mrn. Preferably, it is 0.3-1. 5mm. If 0.3mm is not fulfilled, it will become difficult for processing 
of the light guide version to take in sufficient light from an edge surface part difficult. Moreover, if 
2.0mm is exceeded, since the thickness of a lighting system will become thick and weight will 
increase, portability will be lacked. As a configuration of a light guide plate 3, the thing of a wedge 
shape besides the plate-like thing which has uniform thickness etc. can be used. 
[0033] If both sides of a light guide plate 3 are in a mirror plane condition, light will repeat total 
reflection by both sides, and will be sent to the ON light end face of a light guide plate 3, and the 
end face which counters, and there is almost no light by which outgoing radiation is carried out to a 
front face. Then, the function to which it acts as Idemitsu of the light in a light guide plate 3 to the 
reflective mold liquid crystal display 5 side is given by forming the optical diffusion layer 8 in one [ at 
least ] field by the side of the reflective mold liquid crystal display 5 of a light guide plate 3, or the 
screen. Sufficient exposure for the reflective mold liquid crystal display 5 can be performed from 
arranging such a light guide plate 3 in piles on the reflective mold liquid crystal display 5. Moreover, 
since the light from the light source 4 progresses to the end face which counters with the ON light 
end face of a light guide plate 3 while repeating total reflection, it can irradiate the inside of a light 
guide plate 3 at the reflective mold liquid crystal display 5 whole. 

[0034] The optical diffusion layer 8 of a light guide plate 3 must have light transmission nature 
sufficient at the time of outdoor daylight use, and must not bar the visibility of a liquid crystal 
display. Therefore, it is possible to constitute the optical diffusion layer 8 so that it may have a 
detailed configuration. There is the approach of forming in the approach, crimp configuration, or 
prism configuration which forms a gradation pattern as the example etc. 

[0035] Usually, although the dot gradation formed of screen-stencil as an optical diffusion layer 8 in 
a back light is used Since the pigment is added from the purpose to which the diameter of a dot of 
such dot gradation raises those with 300 micrometers or more, and an optical diffusibility function, 
When such an optical diffusion layer 8 is used as it is as a front light 1 5, the ratio which a dot 
occupies in the liquid crystal display section 7 will be high, and the time of outdoor daylight use and 
front light 1 5 lighting will bar the visibility of a display. 

[0036] Then, the optical diffusion layer 8 in this invention is specifically formed as follows. For 
example, rather than a light guide plate 3, a dot gradation pattern can be formed using the ink which 
uses the transparence or translucent resin of a high refractive index as a principal component, and a 
screen side can be taken as a mirror plane condition at the 5th page side of the reflective mold 
liquid crystal display of a light guide plate 3 (refer to drawingJB ). When the diameter of a dot makes 
the rate of surface ratio 60% or less using gradation 200 micrometers or less, the visibility of the 
reflective mold liquid crystal display 5 can be raised. The light which carried out incidence to the 
interior of a light guide plate 3 repeats total reflection in the light guide plate 3 interior, and light is 
sent to the ON light end face of a light guide plate 3, and the end face which counters. Furthermore, 
outgoing radiation is carried out from the dot formed in the 5th page side of the reflective mold 
liquid crystal display of a light guide plate 3, and the reflective mold liquid crystal display 5 is 
irradiated. Moreover, by adjusting the ratio of gradation, the amount of Idemitsu in the optical 
diffusion layer 8 can be adjusted, and the reflective mold liquid crystal display 5 can be illuminated 
equally. 

[0037] Moreover, rather than a light guide plate 3, the transparence or the translucent resin of a 
high refractive index may be used as a principal component, and a dot gradation pattern may be 
formed in the screen side of a light guide plate 3 with the same diameter of a dot as the above, and 
the rate of surface ratio using the ink containing the pigment which has optical diffusibility (refer to 
drawing...? )- In this case, the light which carried out incidence to the light guide plate 3 starts 
scattered reflection by the dot formed in the screen side of a light guide plate 3, and diffuses, and 
outgoing radiation is carried out to the 5th page side of a reflective mold liquid crystal display, and it 



file://C:\Documents and Settings\WilliamsT\My Documents\JPOEn\JP-A-H 1 ]-344695.ht... 1 1/10/2006 



JP-A-H1 1-344695 



Page 8 of 22 



illuminates the reflective mold liquid crystal display 5. By including in ink the pigment which has 
diffusibility, it can act as Idemitsu more efficiently. Moreover, from adjusting the ratio of gradation, 
the amount of Idemitsu in the optical diffusion layer 8 can be adjusted, and the reflective mold liquid 
crystal display 5 can be illuminated equally. 

[0038] In order to form a dot gradation pattern, it is good to use print processes, such as gravure 
and screen printing. Moreover, according to the shaping coincidence replica method, since formation 
of a dot gradation pattern is also made to shaping of a light guide plate 3 and coincidence, it is 
suitable. After making putting the imprint material in which the imprint layer was formed on the base 
sheet, in shaping metal mold with a shaping coincidence replica method, carrying out injection 
fullness of the resin into metal mold, cooling, and obtaining resin mold goods, and coincidence paste 
up imprint material on a mold-goods front face, it is the approach of exfoliating a base sheet and 
transferring an imprint layer to a transferred object surface. 

[0039] Moreover, the crimp configuration with detailed extent where the visibility of a display is not 
attenuated remarkably may be prepared in the screen side of a light guide plate 3 as an optical 
diffusion layer 8 (refer to drawing 1 1 ). The crimp configuration of a light guide plate 3 prepares the 
crimp configuration in the metal mold inside, and is good to make it formed at the time of light guide 
plate 3 shaping. Moreover, detailed mat processing of an about 30-micrometer diameter may be 
performed on the front face of the light guide version. The light which carried out incidence from 
light guide plate 3 end face is scattered about in the light guide plate 3 interior with a crimp 
configuration or a mat configuration, and a part of light carries out outgoing radiation to the 
reflective mold liquid crystal display 5 side. 

[0040] Moreover, two or more prism may be formed in the ON light end face of a light guide plate 3, 
and parallel as an optical diffusion layer 8 at the 5th page side of the reflective mold liquid crystal 
display of a light guide plate 3 (refer to drawing 12 ). The light which carried out incidence to the 
light guide plate 3 is irradiated from a prism side to the reflective mold liquid crystal display 5. There 
is a thing of an equilateral triangle or a lens configuration as a configuration of prism. Moreover, the 
Idemitsu balance of the optical diffusion layer 8 is controllable by changing the magnitude of prism 
or changing a pitch in proportion to the distance from an incidence end face. Moreover, the 
configuration of prism is good to make it the pitch of 30-500 micrometers, and width of face of 30- 
100 micrometers, in order to make it there be no effect in visibility. 

[0041] In addition, in this invention, it could be formed by the transparence or the translucent resin 
of a high refractive index rather than the light guide plate 3 as an optical diffusion layer 8. 
[0042] It may have transparence resin with a refractive index higher than a light guide plate 3, and, 
specifically, the optical diffusion layer 8 may be formed in the screen side of a light guide plate 3 
(refer to drawing 10 ). Since the light which carried out incidence to the light guide plate 3 has the 
difference of a refractive index between a light guide plate 3 and the optical diffusion layer 8, it is 
reflected by the interface of a light guide plate 3 and the optical diffusion layer 8, and outgoing 
radiation of it is further carried out to an air space, and it illuminates the reflective mold liquid 
crystal display 5. With such a configuration, since a dot etc. does not exist in light guide plate 3 
front face, the visibility of the reflective mold liquid crystal display 5 is hardly affected. 
[0043] The light source 4 is arranged to the end face of a light guide plate 3. The light source 4 is 
arranged to at least one side of a light guide plate 3. As the light source 4, it is good to use a cold 
cathode tube, LED, etc. 

[0044] Moreover, a reflector may be arranged in order to bring together efficiently the light by which 
outgoing radiation is carried out from the light source 4 in the ON light end face of a light guide 
plate 3. As a reflector, silver, aluminum, platinum, nickel, chromium, etc. have the metal plate which 
has the quality of the material which carries out specular reflection of the light on a front face, and 
the desirable thing which carried out surface coating of silver, the aluminum, etc. by vacuum 
evaporation technique, the sputtering method, etc. especially. Moreover, what mixed optical 
diffusibility matter, such as Ti02, BaS04, and Si04, in resin, such as polyester, the optical 
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diffusibility reflecting plate 6 which resin, such as polyester, was made to foam and gave optical 
diffusibility, and an optical diffusibility film may be used. 

[0045] As above, when transmission can be raised and the film type transparence touch panel 14 is 
used by making a front light 15 and the transparence touch panel 14 into one through the 
transparence resin layer 12, a base material 13 can be excluded, and improvement in much more 
simplification and transmission can be realized 
[0046] 

[Example] The polyethylene terephthalate film which scours example 1 mat resin and has the shape 
of detailed toothing on a front face was fixed in the injection molding die, transparence acrylic resin 
was injected to the mold clamp back, and the polyethylene terephthalate film was exfoliated after 
the mold aperture. 

[0047] Thus, a rectangular plate-like transparence acrylic board with a thickness of 1.5mm is used 
as a light guide plate, it has the optical diffusion layer by which the about 30-micrometer shape of 
detailed toothing was irregularly formed in one field of a light guide plate, and the field of another 
side of a light guide plate obtained the light guide plate which is in a mirror plane condition. 
[0048] To one side by the side of the long side of a light guide plate, the cold cathode tube of 2mm 
of tube diameters has been arranged as the line light source. To the surroundings which do not face 
the light guide plate of a cold cathode tube, the reflective film which has a silver vacuum 
evaporationo side in a cold cathode tube side has been arranged as a reflector. Moreover, the 
reflective film which consists of white foaming polyethylene terephthalate was stuck on the ON light 
end face of a light guide plate, and the end face which counters through the double-sided tape. 
[0049] It stuck on the transparence touch panel bottom using the polyethylene terephthalate film 
which has the ITO electric conduction film on a front face as an up electrode plate on the top face 
of a light guide plate through the transparence adhesion gel which consists of acrylic resin with the 
thickness of 0.2mm using the glass substrate which has the ITO electric conduction film on a front 
face as a transparence resin layer as a lower electrode plate. 

[0050] The front light one apparatus touch panel which consists of the above configuration has been 
arranged in parallel with a panel to the liquid crystal panel up side. The optical diffusion layer of a 
light guide plate has been arranged so that it may be on the opposite side side of a liquid crystal 
panel. Moreover, the reflecting plate has been arranged to the liquid crystal panel down side. 
[0051] The light which carried out incidence to the light guide plate from the light source was 
scattered about in part, and outgoing radiation was carried out by the detailed mat configuration to 
the liquid crystal panel side, and they irradiated the panel with it. The irradiated light passed the 
liquid crystal layer, it was reflected by the lower reflecting plate, and it passed the liquid crystal 
layer again, passed the light guide plate further, and it carried out outgoing radiation to the exterior. 
[0052] Thus, by constituting, the time of lighting of a lighting system and putting out lights was able 
to acquire sufficient visibility of the liquid crystal display section. 

[0053] About the configuration of example 2 light guide plate, it was made to be the same as that of 
an example 1. 

[0054] The lower electrode plate and the up electrode plate were stuck on the transparence touch 
panel bottom which consists of a polyethylene terephthalate film which has the ITO electric 
conduction film on a front face on the top face of a light guide plate through the transparence 
adhesive layer which consists of acrylic resin with the thickness of 50 micrometers as a 
transparence resin layer. In addition, with this configuration, the duty of the base material of a 
transparence touch panel has also achieved the light guide plate of a front light. 

[0055] Thus, as for the obtained front light one apparatus touch panel, the time of lighting of a front 
light and putting out lights was able to acquire sufficient visibility of the liquid crystal display 
section. Moreover, the base material usually needed for the film type transparence touch panel 
could be excluded when the light guide plate of a front light served, and the configuration has been 
simplified. Moreover, improvement in permeability was able to be aimed at by reducing a 



file://C:\Docurnents and Settings\WilliamsT\My Documents\JPOEn\JP-A-H 1 l-344695.ht... 1 1/10/2006 



JP-A-H 11-344695 



Page 10 of 22 



configuration member. 
[0056] 

[Effect of the Invention] Since this invention consists of the above mentioned configuration, it has 
the following effectiveness. 

[0057] On a reflecting plate, since the front light one apparatus touch panel of this invention is 
constituted so that the laminating of the front light which consists of the light source transparent 
and arranged with the reflective mold liquid crystal display at a light guide plate with a thickness of 
0.3-2.0mm and its end face, and the transparence touch panel may be carried out one by one, and 
the thickness of a lighting system is thin, it does not increase the magnitude or weight of pocket 
mold electronic equipment, and does not spoil the portability of pocket mold electronic equipment. 
Moreover, since the light source is stored in the body of pocket mold electronic equipment, it does 
not lack in protection of the light source. 

[0058] Moreover, since a lighting system is arranged in piles at a reflective mold liquid crystal 
display, even if there is no possibility of damaging at the time of use of a lighting system and it is at 
the time of not using it, the receipt device of a lighting system is unnecessary. 



[Translation done.] 
* NOTICES * 

JP0 and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2-**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Dra win gjj It is the sectional view showing one example of the front light one apparatus touch 
panel of this invention. 

[ Drawing 2 ] It is the perspective view showing one example of the pocket mold electronic equipment 
incorporating the front light one apparatus touch panel of this invention. 

[Drawing 3] It is the perspective view showing other examples of the pocket mold electronic 
equipment incorporating the front light one apparatus touch panel of this invention. 
[ Drawin g_4] It is the sectional view showing other examples of the front light one apparatus touch 
panel of this invention. 

[Driving 5] It is the sectional view showing other examples of the front light one apparatus touch 
panel of this invention. 

lDravylng_6] It is the sectional view showing other examples of the front light one apparatus touch 
panel of this invention. 

[Drawing 7] It is the sectional view showing other examples of the front light one apparatus touch 
panel of this invention. 

[ Drawin g.8] It is the sectional view showing one example of the configuration of the front light used 
for this invention. 

[Drawing 9] It is the sectional view showing one example of the configuration of the front light used 
for this invention. 
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[DrawingJO] It is the sectional view showing one example of the configuration of the front light used 
for this invention. 

[Dl^vyingJJ] It is the sectional view showing one example of the configuration of the front light used 
for this invention. 

[Draw]ngJ_2] It is the sectional view showing one example of the configuration of the front light used 
for this invention. 
[Description of Notations] 

1 Pocket Mold Electronic Equipment 

2 Lighting System for Reflective Mold Liquid Crystal Displays 

3 Light Guide Plate 

4 Light Source 

5 Reflective Mold Liquid Crystal Display 

6 Reflecting Plate 

7 Liquid Crystal Display Section 

8 Optical Diffusion Layer 

9 Up Electrode Plate 

10 Spacer 

1 1 Lower Electrode Plate 

12 Transparence Resin Layer 

13 Base Material 

14 Transparence Touch Panel 

1 5 Front Light 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1-This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
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DRAWINGS 



[Drawin g 1] 




[Dr awin g 2] 
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[Drawing 61 




[Drawi ng 7] 
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[ Drawing 81 



[ Drawin g 9] 
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[Drawing 10] 




[Drawing 11] 




[Drawing 12] 
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[Proposed Amendment] 
[Document Name] Specification 

[Title of the Invention] Front light one apparatus touch panel 
[Claim(s)] 

[Claim 1] The front light one apparatus touch panel which the laminating of the front light which 
consists of the light source transparent and arranged with the reflective mold liquid crystal display 
at a light guide plate with a thickness of 0.3-2.0mm and its end face, and the film type resistance 
film method transparence touch panel is carried out one by one on a reflecting plate, and is 
characterized by sticking the upper part of a front light, and the lower part of a transparence touch 
panel through a transparence resin layer 

[Claim 2] The front light one apparatus touch panel according to claim 1 in which 60% or less of a 
detailed polygon or a circular dot gradation pattern is formed [ dot size ] for the rate of surface 
ratio by 200 micrometers or less in the ink in which a light guide plate uses the transparence or the 
translucent resin of a high refractive index as a principal component rather than a light guide plate in 
the field of one [ at least ] of these. 

[Claim 3] The front light one apparatus touch panel according to claim 1 in which 60% or less of a 
detailed polygon or a circular dot gradation pattern is formed [ dot size ] for the rate of surface 
ratio by 200 micrometers or less in the ink containing the pigment with which a light guide plate 
uses the transparence or the translucent resin of a high refractive index as a principal component, 
and has optical diffusibility rather than a light guide plate in the field by the side of a reflective mold 
liquid crystal display. 

[Claim 4] The front light one apparatus touch panel according to claim 1 to 3 with which a crimp 
configuration with a light guide plate detailed to the field by the side of a reflective mold liquid 
crystal display is formed. 

[Claim 5] The front light one apparatus touch panel according to claim 1 to 3 with which a light 
guide plate is formed in the field by the side of a reflective mold liquid crystal display, and two or 
more prism with a pitch [ of 30-500 micrometers ] and a width of face of 30-100 micrometers is 
formed in the input end face of a light guide plate, and parallel at the reflective mold liquid crystal 
display side side of a light guide plate. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a front light one apparatus touch panel. The front 
light one apparatus touch panel of this invention is especially suitable as a front light one apparatus 
touch panel which carries the touch panel in pocket mold electronic equipment equipped with 
reflective mold liquid crystal displays, such as a cordless telephone machine, a portable telephone, a 
calculator, a subnote PC, PDA (Personal Digital Assistant), a digital camera, a video camera, and 
business-use communication equipment, etc. 
[0002] 

[Description of the Prior Art] From the former, small lightweight pocket mold electronic equipment 
equipped with the liquid crystal display section is developed and produced commercially. A back light 
is required for the transparency mold liquid crystal display used for the liquid crystal display section, 
and it is using dc-batteries, such as a dry cell and a battery charger, as the power source in pocket 
mold electronic equipment. As for a subnote PC, PDA, a digital camera, etc., color display is 
especially demanded, since it is necessary to use the back light with which brightness makes a high 
cold cathode tube the light source, the power consumption of a back light becomes large and the 
drive time amount of a dc-battery is spoiled remarkably. 

[0003] Then, in order to lower power consumption in pocket mold electronic equipment, using the 
reflective mold liquid crystal display which does not need a back light is examined, and it is produced 
commercially. In addition to the point that power consumption is small, the reflective mold liquid 
crystal display fits pocket mold electronic equipment by not using a back light also in that it excels 
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in the visibility under outdoor daylight in use on the outdoors. 

[0004] However, in order to use a reflective mold liquid crystal display in the environments where 
sufficient outdoor dayhght is not obtained, such as indoor and Nighttime, it is necessary to illuminate 
a reflective mold liquid crystal display from a side front. Then, the lighting system (front light) which 
located the light source above the reflective mold liquid crystal display is proposed. 
[0005] For example, the thing of attaching a lighting system in the stanchion in which a part for a 
covering device and receipt of a reflective mold liquid crystal display are possible is proposed As a 
lighting system, there are some to which the light sources, such as a cold cathode tube an electric 
bulb, and LED. light directly a reflective mold liquid crystal display. Moreover, the resin plate which 
has an optical diffusibility function, a film, or a resin plate and a film with the condensing 
reproductive function are arranged in the front face of these light sources, and there are some 
which are illuminated indirectly 
[0006] 

[Problem(s) to be Solved by the Invention] However, a lid becomes thick and the lighting system 
which attached the illuminant in a part for the covering device of a reflective mold liquid crystal 
display spoils the portability of pocket mold electronic equipment. Moreover, the lid of a reflective 
mold liquid crystal display is for originally protecting a reflective mold liquid crystal display from the 
impact from the outside, and it is not desirable to arrange a weak emitter against an impact at a part 
for a covering device. 

[0007] Moreover, the lighting system attached in the stanchion has a possibility of damaging a 
stanchion and the light source by unprepared handling, at the time of use, and since a receipt device 
is required at the time of un-using it, a configuration becomes complicated. 

[0008] Therefore, this invention cancels the above troubles and aims at offering the front light one 
apparatus touch panel which can illuminate a reflective mold liquid crystal display to homogeneity 
without spoiling the portability of pocket mold electronic equipment 
[0009] 

[Means for Solving the Problem] The front light one apparatus touch panel of this invention was 
constituted as follows, in order to attain the above purpose. 

[0010] That is, on the reflecting plate, the laminating of the front light which consists of the light 
source transparent and arranged with the reflective mold liquid crystal display at a light guide plate 
with a thickness of 0.3-2.0mm and its end face, and the film type resistance film method 
transparence touch panel was carried out one by one, and the front light one apparatus touch panel 
of this invention was constituted so that the upper part of a front light and the lower part of a 
transparence touch panel might be stuck through a transparence resin layer. 

[001 1] It may set to the above-mentioned invention, and in the ink in which a light guide plate uses 
the transparence or the translucent resin of a high refractive index as a principal component rather 
than a l.ght gu.de plate in the field by the side of a reflective mold liquid crystal display, dot size may 
consist of 200 micrometers or less so that 60% or less of a detailed polygon or a circular dot 
gradation pattern may be formed for the rate of surface ratio. 

[0012] Moreover, it may set to the above-mentioned invention, and in the ink containing the pigment 
with which a l.ght guide plate uses the transparence or the translucent resin of a high refractive 
index as a principal component, and has optical diffusibility rather than a light guide plate in the field 
by the side of a reflective mold liquid crystal display, dot size may consist of 200 micrometers or 
less so that 60% or less of a detailed polygon or a circular dot gradation pattern may be formed for 
the rate of surface ratio. 

[0013] Moreover, in the above-mentioned invention, you may constitute so that a crimp 
configuration with a light guide plate detailed to the field by the side of a reflective mold liquid 
crystal display may be formed. 

[0014] Moreover, in the above-mentioned invention, you may constitute so that a light guide plate 
may be formed in the field by the side of a reflective mold liquid crystal display and two or more 
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prism with a pitch [ of 30-500 micrometers ] and a width of face of 30-1 00 micrometers may be 
formed .n the input end face of a light guide plate, and parallel at the reflective mold liquid crystal 
display side side of a light guide plate 
[0015] 

[Embodiment of the Invention] The gestalt of implementation of this invention is explained in detail 
referring to a drawing. d ' 

[0016] Prawing 1 is the sectional view showing one example of the front light one apparatus touch 
panel of this .nvention. Pj^wing_2 is the perspective view showing one example of the pocket mold 
electronic equipment incorporating the front light one apparatus touch panel of this invention 
Pxawmg.3 ,s the perspective view showing other examples of the pocket mold electronic equipment 
incorporating the front hght one apparatus touch panel of this invention. Drawing 4 is the sectional 
view showing other examples of the front light one apparatus touch panel of this invention. Drawjng 
5 6 are the sectional view showing one example of the configuration of the front light used for this 
invention, the ins.de of drawing, and 1 - pocket mold electronic equipment and 2 - the lighting 
system for reflective mold liquid crystal displays, and 3 - a light guide plate and 4 - the light 

TZ^l 7 , ~ 3 + reflect ' ve 0 mold Ii£ > uid ^stal dis P'ay ^d 6 - a reflecting plate and 7 - the liquid 
crystal display section and 8 - for a spacer and 1 1. as for a transparence resin layer and 14 a 
lower electrode plate and 12 are [ an optical diffusion layer and 9 / an up electrode plate and 10 / a 
transparence touch panel and 15 ] front lights. 

[0017] The laminating of the front light 15 which consists of the light source 4 which is as 
transparent as the reflective mold liquid crystal display 5 to reflecting plate top 6 as for the front 
light one apparatus touch panel of this invention, and by which it has been arranged at the light 
guide plate 3 with a thickness of 0.3-2.0mm and its end face, and the film type resistance film 
method transparence touch panel 14 is carried out one by one. and the upper part of a front light 15 

Ztl iVm e f r T ? tr fnsparence touch panel 14 are stuck through the transparence resfn 
layer 12. (Refer to dr awin g 1 ) . 

[0018] A front light one apparatus touch panel is applied to the pocket mold electronic equipment 1 
equipped w.th the reflects mold liquid crystal display 5 and the transparence touch panel 14 such 
as a cordless telephone machine, a portable telephone, a calculator, a subnote PC PDA (Personal 
! !to^ , ^3 n r^^. Ca ^' 3 V,de ° Camera ' bUSin6SS - USe communication equipment, 

draw^ T 2 he ?hI SP6 t7 V ^ °. f 3n eXamP ' e ° f thC P ° Cket m °' d e,ectr °™ equipment 1 is shown in 
d^wjnjL2 . The pocket mold electronic equipment 1 realizes an input function with the transparence 
touch panel 14 wh.ch is the pen input device installed in the display topmost part. The pocket mold 
electronic equipment 1 shown in drawing, 3 was equipped with the keyboard as an input device and 
r£oni q A * S SCreCn tHe trans P ar ence touch panel 14 as an input device 
LUU^OJ A front hght one apparatus touch panel is constituted combining the front light 15 which 

rXlT m I*"*?*" 5 pi ?° 6 , which reflects °"tdoor daylight and the light from a front light 15 a 
reflective mold l.qu.d crystal d IS play 5. and a light guide plate 3 and the light source 4 and the 
transparence touch panel 14 (refer to drawin g 4 ). 

[0021] As a transparence touch panel 14. what is called a film type resistance film method is used 
A resistance film method has the structure which carried out the laminating of the lower electrode 
p ate 1 1 which cons,sts of a film which formed the lower electrode which consists of transparence 
electric-conduction film, and the dot-like spacer in the front face, and the up electrode plate 9 
which consists of a film which prepared the up electrode which consists of transparence electric- 
conduct,on film, and contact two electrodes, make it flow electrically, and it can input by pressing a 
part of panel front face from an input screen side. 

[0022] The transparence touch panel of this method is called a film type, and can be lightweight- 
ized by using a film for a lower electrode instead of glass, and has the features that the 
transparence touch panel 14 cannot break easily. In order that the film type transparence touch 
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panel 14 may give rigidity to transparence touch panel 14 self, the transparence resin plate which 
becomes the lower electrode plate 1 1 bottom from transparence resin, such as acrylic resin and 
polycarbonate resin, as a base material is usually stuck. 

[0023] The transparence touch panel 14 and a front light 15 are stuck through the transparence 
resin layers 12, such as a transparence binder and transparence gel, (refer to drawing 4 ) Thus by 
constituting, the air space which existed between the transparence touch panel 14 and the front 
light 15 can be excluded. Since a difference is between the refractive index (1.0) of air, and the 
refractive index (1.4-1.7) of glass or transparence resin, permeability will become low if an air space 
exists between the lower electrode plate 1 1 and a light guide plate 3. Therefore, permeability can be 
raised by constrtut.ng a light guide plate 3 and the transparence touch panel 14 by the transparence 
resin layer 12, so that a lamination air space may not be minded. 

[0024] Moreover, a base material is omitted and it may stick through the transparence resin layer 12 
to a front light 15. With this configuration, improvement in permeability can be aimed at by using 
together the base material of the lower electrode plate 1 1 of the transparence touch panel 14 with 
the light gu.de plate 3 of a front light 15. and removing the air space between a base material and a 
light guide plate 3. Since the film type transparence touch panel 14 is having flexible structure it 
can perform easily lamination processing with the transparence touch panel 14 and a light euide 
plate 3. 

[0025] In the reflective mold liquid crystal display 5, from the topmost transparence touch panel 14 
side, the light guide plate 3 and the reflective mold liquid crystal display 5 of a front light 15 are 
passed, and it is reflected by the reflecting plate 6, and outdoor daylight passes again with the 
reflective mold liquid crystal display 5, a light guide plate 3, and the transparence touch panel 14 
and outgoing rad.at.on is carried out. In order that the path of outdoor daylight may pass each part 
article of a display twice, transmission becomes [ a transparency mold liquid crystal display ] and 
becomes low. Therefore, it is important to exclude an air space and two-layer [ of a base material ] 
when aiming at improvement in permeability. Especially, since the difference of a refractive index is ' 
large as compared with a light guide plate 3 or the transparence resin layer 12, the loss of an air 
space by reflection of the interface of an air space and other layers is large. Therefore, that an air 
space is omissible has big effect on permeability. 
[0026] Next, a front light 1 5 is explained. 

[0027] Since a light guide plate 3 is arranged in piles on the reflective mold liquid crystal display 5 a 
light guide plate 3 has sufficient light transmission nature, and it is required that the visibility of a 
liquid crystal display should not be barred. 

[0028] It is good to use the thing of the shape of sheet metal which consists of transparence resin 
as a light guide plate 3. As transparence resin, acrylonitrile styrene copolymer resin excellent in 
transparency and light guide nature, cellulose-acetobutyrate resin, cellulose propionate resin poly 
Snooi Pentene resin> P o| y car bonate resin, polystyrene resin, polyester resin, etc. can be used 
L0029J In this invention, since the transparence touch panel 14 is in the upper part, if distance with 
the 5th page of a reflective mold liquid crystal display and transparence touch panel 14 input screen 
is too large, parallax will arise, and a display position and an input location will shift. Then distance 
with the 5th page of a reflective mold liquid crystal display and the input screen of the transparence 
touch panel 14 is maintainable to 3.0mm or less by making thickness of a light guide plate 3 thin to 
0^3-2.0mm. Preferably, it is 0.3-1. 5mm. If 0.3mm is not fulfilled, it will become difficult for processing 
of the light guide version to take in sufficient light from an edge surface part difficult. Moreover if 
2.0mm is exceeded, since the thickness of a lighting system will become thick and weight will 
increase, portability will be lacked. As a configuration of a light guide plate 3, the thing of a wedge 
shape besides the plate-like thing which has uniform thickness etc. can be used. 
[0030] If both sides of a light guide plate 3 are in a mirror plane condition, light will repeat total 
reflection by both sides, and will be sent to the ON light end face of a light guide plate 3 and the 
end face which counters, and there is almost no light by which outgoing radiation is carried out to a 

fiIe://C:\Documents and Settings\WilliamsT\My Documents\JPOEn\JP-A-H Il-344695.ht... ] 1/10/2006 



JP-A-H 11-344695 



Page 18 of 22 



front face. Then, the funct.on to which it acts as Idemitsu of the light in a light guide plate 3 to the 

r 6 V!u t ? qU ' d CrySta ' diSp,ay 5 Side is given by formir, g the °P tical diffusion layer 8 in the 
field by the s.de of the reflective mold liquid crystal display 5 of a light guide plate 3 Sufficient 
exposure for the reflective mold liquid crystal display 5 can be performed from arranging such a light 
guide plate 3 .n p.les on the reflective mold liquid crystal display 5. Moreover, since the light from 
the light source 4 progresses to the end face which counters with the ON light end face of a light 
guide plate 3 while repeating total reflection, it can irradiate the inside of a light guide plate 3 at the 
reflective mold liquid crystal display 5 whole. 

[0031] The optical diffusion layer 8 of a light guide plate 3 must have light transmission nature 
sufficient at the time of outdoor daylight use, and must not bar the visibility of a liquid crystal 
d'splay^ Therefore, .t is possible to constitute the optical diffusion layer 8 so that it may have a 
detailed configuration. There is the approach of forming in the approach, crimp configuration or 
prism configuration which forms a gradation pattern as the example etc 

? 32 ^ r l?"^ altP :° ugh the dot gradation formed of screen-stencil as an optical diffusion layer 8 in 
a back light is used Since the pigment is added from the purpose to which the diameter of a dot of 
such dot gradation raises those with 300 micrometers or more, and an optical diffusibiiity function 
When such an opt.cal diffusion layer 8 is used as it is as a front light 15, the ratio which a dot 
occupies in the liquid crystal display section 7 will be high, and the time of outdoor daylight use and 
front light 1 5 lighting will bar the visibility of a display. 

[0033] Then, the optical diffusion layer 8 in this invention is specifically formed as follows For 
example, rather than a light guide plate 3, a dot gradation pattern can be formed using the ink which 
uses the transparence or translucent resin of a high refractive index as a principal component and a 
screen s.de can be taken as a mirror plane condition at the 5th page side of the reflective mold 
liquid crystal display of a light guide plate 3 (refer to drawing_5 ). When the diameter of a dot makes 
the rate of surface ratio 60% or less using gradation 200 micrometers or less, the visibility of the 
reflect.ve mold liquid crystal display 5 can be raised. The light which carried out incidence to the 
interior of a light guide plate 3 repeats total reflection in the light guide plate 3 interior, and light is 
sent to the ON light end face of a light guide plate 3. and the end face which counters. Furthermore 
outgoing radiation is carried out from the dot formed in the 5th page side of the reflective mold 
liquid crystal display of a light guide plate 3. and the reflective mold liquid crystal display 5 is 
irradiated Moreover, by adjusting the ratio of gradation, the amount of Idemitsu in the optical 
diffusion layer 8 can be adjusted, and the reflective mold liquid crystal display 5 can be illuminated 
equally. 

[0034] In order to form a dot gradation pattern, it is good to use print processes, such as gravure 
and screen printing. Moreover, according to the shaping coincidence replica method, since formation 

•f u? gradation pattern is also made to shaping of a light guide plate 3 and coincidence it is 
suitable. After making putting the imprint material in which the imprint layer was formed on the base 
sheet, in shaping metal mold with a shaping coincidence replica method, carrying out injection 
fullness of the resin into metal mold, cooling, and obtaining resin mold goods, and coincidence paste 
up imprint material on a mold-goods front face, it is the approach of exfoliating a base sheet and 
transferring an imprint layer to a transferred object surface. 

[0035] Moreover, the crimp configuration with detailed extent where the visibility of a display is not 
attenuated remarkably may be established as an optical diffusion layer 8. The crimp configuration of 
a light guide plate 3 prepares the crimp configuration in the metal mold inside, and is good to make it 
formed at the time of light guide plate 3 shaping. Moreover, detailed mat processing of an about 30- 
micrometer diameter may be performed on the front face of the light guide version. The light which 
carried out incidence from light guide plate 3 end face is scattered about in the light guide plate 3 
interior with a crimp configuration or a mat configuration, and a part of light carries out outgoing 
radiation to the reflective mold liquid crystal display 5 side. 

[0036] Moreover, two or more prism may be formed in the ON light end face of a light guide plate 3. 
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and parallel as an optical diffusion layer 8 (refer to drawing 6 ). The light which carried out incidence 
to the light guide plate 3 is irradiated from a prism side to the reflective mold liquid crystal display 5. 
There is a thing of an equilateral triangle or a lens configuration as a configuration of prism. 
Moreover, the Idemitsu balance of the optical diffusion layer 8 is controllable by changing the 
magnitude of prism or changing a pitch in proportion to the distance from an incidence end face. 
Moreover, the configuration of prism is good to make it the pitch of 30-500 micrometers, and width 
of face of 30-100 micrometers, in order to make it there be no effect in visibility. 
[0037] The light source 4 is arranged to the end face of a light guide plate 3. The light source 4 is 
arranged to at least one side of a light guide plate 3. As the light source 4, it is good to use a cold 
cathode tube, LED, etc. 

[0038] Moreover, a reflector may be arranged in order to bring together efficiently the light by which 
outgoing radiation is carried out from the light source 4 in the ON light end face of a light guide 
plate 3. As a reflector, silver, aluminum, platinum, nickel, chromium, etc. have the metal plate which 
has the quality of the material which carries out specular reflection of the light on a front face, and 
the desirable thing which carried out surface coating of silver, the aluminum, etc. by vacuum 
evaporation technique, the sputtering method, etc. especially. Moreover, what mixed optical 
diffusibility matter, such as Ti02, BaS04, and Si04, in resin, such as polyester, the optical 
diffusibility reflecting plate 6 which resin, such as polyester, was made to foam and gave optical 
diffusibility, and an optical diffusibility film may be used. 

[0039] As above, since transmission could be raised and the film type transparence touch panel 14 
was used by making a front light 15 and the transparence touch panel 14 into one through the 
transparence resin layer 12, a base material can be excluded, and improvement in much more 
simplification and transmission can be realized 
[0040] 

[Example] The polyethylene terephthalate film which scours mat resin and has the shape of detailed 
toothing on a front face was fixed in the injection molding die, transparence acrylic resin was 
injected to the mold clamp back, and the polyethylene terephthalate film was exfoliated after the 
mold aperture. 

[0041] Thus, a rectangular plate-like transparence acrylic board with a thickness of 1.5mm is used 
as a light guide plate, it has the optical diffusion layer by which the about 30-micrometer shape of 
detailed toothing was irregularly formed in one field of a light guide plate, and the field of another 
side of a light guide plate obtained the light guide plate which is in a mirror plane condition. 
[0042] To one side by the side of the long side of a light guide plate, the cold cathode tube of 2mm 
of tube diameters has been arranged as the line light source. To the surroundings which do not face 
the light guide plate of a cold cathode tube, the reflective film which has a silver vacuum 
evaporationo side in a cold cathode tube side has been arranged as a reflector. Moreover, the 
reflective film which becomes the ON light end face of a light guide plate and the end face which 
counters from white foaming polyethylene terephthalate was used as lamination and a front light 
through the double-sided tape. 

[0043] The lower electrode plate and the up electrode plate were stuck on the transparence touch 
panel bottom which consists of a polyethylene terephthalate film which has the ITO electric 
conduction film on a front face on the top face of a light guide plate through the transparence 
adhesive layer which consists of acrylic resin with the thickness of 50 micrometers as a 
transparence resin layer. In addition, with this configuration, the duty of the base material of a 
transparence touch panel has also achieved the light guide plate of a front light. 

[0044] Thus, as for the obtained front light one apparatus touch panel, the time of lighting of a front 
light and putting out lights was able to acquire sufficient visibility of the liquid crystal display 
section. Moreover, the base material usually needed for the film type transparence touch panel 
could be excluded when the light guide plate of a front light served, and the configuration has been 
simplified. Moreover, improvement in permeability was able to be aimed at by reducing a 



file://C:\Documents and Settings\WilliamsT\My Documents\JPOEn\JP-A-H 1 l-344695.ht... 1 1/10/2006 



JP-A-H 11-344695 



Page 20 of 22 



configuration member 
[0045] 

[Effect of the Invention] Since this invention consists of the above mentioned configuration, it has 
the following effectiveness. 

[0046] The front light one apparatus touch panel of this invention The front light which consists of 
the light source transparent and arranged with the reflective mold liquid crystal display on a 
reflecting plate at a light guide plate with a thickness of 0.3-2.0mm and its end face. Since it is 
constituted so that the laminating of the film type resistance film method transparence touch panel 
may be carried out one by one and the upper part of a front light and the lower part of a 
transparence touch panel may be stuck through a transparence resin layer Since the thickness of a 
lighting system is thin, the magnitude or weight of pocket mold electronic equipment are not 
increased, and the portability of pocket mold electronic equipment is not spoiled. Moreover since 
the light source is stored in the body of pocket mold electronic equipment, it does not lack in 
protection of the light source. 

[0047] Moreover, since a lighting system is arranged in piles at a reflective mold liquid crystal 
display, even if there is no possibility of damaging at the time of use of a lighting system and it is at 
the time of not using it, the receipt device of a lighting system is unnecessary. 
[Brief Description of the Drawings] 

ISrawrngJ] It is the sectional view showing one example of the front light one apparatus touch 
panel of this invention. 

[Drawing_2] It is the perspective view showing one example of the pocket mold electronic equipment 
incorporating the front light one apparatus touch panel of this invention. 

[Drawing 3] It is the perspective view showing other examples of the pocket mold electronic 
equipment incorporating the front light one apparatus touch panel of this invention, 
mj^wing^] It is the sectional view showing other examples of the front light one apparatus touch 
panel of this invention. 

[Drawj_ng_5] It is the sectional view showing one example of the configuration of the front light used 
for this invention. 

Djrawingjj] It is the sectional view showing one example of the configuration of the front light used 
for this invention. 
[Description of Notations] 

1 Pocket Mold Electronic Equipment 

2 Lighting System for Reflective Mold Liquid Crystal Displays 

3 Light Guide Plate 

4 Light Source 

5 Reflective Mold Liquid Crystal Display 

6 Reflecting Plate 

7 Liquid Crystal Display Section 

8 Optical Diffusion Layer 

9 Up Electrode Plate 

10 Spacer 

1 1 Lower Electrode Plate 

1 2 Transparence Resin Layer 

14 Transparence Touch Panel 

1 5 Front Light 
[Procedure amendment 2] 
[Document to be Amended] DRAWINGS 
[Item(s) to be Amended] drawin g 1 
[Method of Amendment] Modification 
[Proposed Amendment] 
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[Procedure amendment 3] 
[Document to be Amended] DRAWINGS 
[Item(s) to be Amended] drawin g 4 
[Method of Amendment] Modification 
[Proposed Amendment] 
{Dr awing 4] 




[Procedure amendment 4] 
[Document to be Amended] DRAWINGS 
[Item(s) to be Amended] drawing 5 
[Method of Amendment] Modification 
[Proposed Amendment] 
[Drawing 5] 




[Procedure amendment 5] 
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